Cloning and expression of human deoxyhypusine synthase cDNA. Structure-function studies with the recombinant enzyme and mutant proteins.
Deoxyhypusine synthase catalyzes the first step in the post-translational formation of hypusine (N epsilon-(4-amino-2-hydroxybutyl)lysine). cDNA clones encoding deoxyhypusine synthase were isolated from a human HeLa cell library. Full-length cDNA clones encoding a 369-amino acid protein (calculated molecular mass of 40,970 Da) and a shorter cDNA clone that would potentially encode a protein with an internal deletion of 56 amino acids (Asp262-Ser317) were isolated. The deduced amino acid sequence of the human enzyme shows a high degree of identity to that of yeast deoxyhypusine synthase and to the known sequences of tryptic peptides from the rat and Neurospora crassa enzymes. The recombinant enzyme formed upon expression in Escherichia coli effectively catalyzed deoxyhypusine synthesis. Variant human recombinant proteins with (i) a truncation of 48 or 97 NH2-terminal amino acids, (ii) a truncation of 39 COOH-terminal amino acids, or (iii) an internal deletion (Asp262-Ser317) were inactive. A chimeric protein consisting of the complete human sequence and 16 amino acids of the yeast sequence (Gln197-Asn212, not present in the human enzyme) inserted between Glu193 and Gln194 exhibited moderate activity.